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® Musical Instruments comprising ceramte-resin composites. 

® A mosica, instrument ..proved in 

ijiiich comprises a machinable --^^ZTlS^Tle^^T^rZ Containing substantially continuous micro- 
„,ethod which comprises ^"'^^''^''J ^^^^a te and then machine-processing the resulting 

pores with a liquid resin material and J^^f "'"9 or body parts thereof having such shapes 

machinable ceramic-resin ^'"P^^f , '^^^.^J^^^^^ instmment body. When the instrument 

that conventional wood ^"^/or metal materia^ have been us^ composite material are produced as 

r^cinJXTa^rr^rr^^^^^ - instrument body is then assembled w,th 

accessories into an musical instrument. . 



FIG. 1 



00 
CO 



LU 




Xerox Copy Centre 



EP 0 377 980 A2 



MUSICAL INSTRUMENTS COMPRISING CERAMIC-RESIN COMPOSITES 
BACKGROUND OF THE INVENTION 

Field of the Invention 

~~This invention relates to musical instrumems such as wind and string instruments comprising, ceramic- 
resin composites. 

Prior Art 

Hitherto the bodies of musical instruments have been essentially made from wood, metal or substitutes 
thereto? woodwind instlents such as clarinets have been substantially made Suohj"^^ 
theretor^ wooawina . j breakage and the like sometimes develop in the instruments in long- 

ter^u^ *eret?nd a^^^^^^^^^^ P-d"-<^ ^^"9 °^ '^^^e sounds. More specifi^lly. (D 

Snd in^tr^r^Lnt comtin^^^^ materials generally produce poor low- and high-pitched tones because 
Z^6 m^^^^^eZn (I) wind instruments comprising metal materials generally produce poor low- 
Xhed Snes and too ich overtones because of low rigidity of metal materials, and (3) stnng wood 
mltruments genefally produce non-uniform tone qualities because of non-uniform v,brat.on of the wood 
bodies thereof, except for very high-class instruments. 



SUMMARY OF THE INVENTION 



The main object of the present invention is to provide musical instruments comprising a rTtachinable 
ceramitrTsin cTposite material wherein the above-mentioned P->*^^"^^ ^^^^^ "^'^ 
obiects and features of the invention will become apparent from the following description. 

?hur acSd no to the invention, there is provided a musical instrument in which a major portion of the 
instrlmeVSX where a wood and/or metal material has been used, comprises a machinable ceramic- 
rS^ Xosite maS. the machinable ceramic containing substantially continuous micropores and being 
[mp^'natr^th a resin material, the resin material being hardened, and the composite matenal being 

'"^'?!rmuSrinstruments according to the invention in which a major portion of the instrument body 
wheJe a woofanc^or metal material has been used, comprises a machinable ceramic-resin composite 

Tpitrg^: :arnar c^ ic^ arrc^nSlSTgrbSrally continuous micropores wi. a liquid resin 

pro:;™^^^^^^ composite article into an instrument body or body parts 

S Sv^ng such shapes that a conventional wood and/or metal matenal has been used for the 

'""'wtentSf instrument body is composed of a plurality of body parts, such body parts of the composite 
mate^irarrproduced 2 mentioned above and assembled into the instrument body. The instrument body 
i«5 then a«5sembled with accessories into a musical instrument. 

tJo m^caVinstuments intended in the invention include, for example, wind instruments such as 
clarinet oboe'tJe piccolo and bassoon; string instruments such as violin and cello: percussion musical 

'""^SlTth" ' boVof the instrument" or "instrument body" means a main body part of the 
inst ulTwKro^^^^^ or increases sound tones, for example, a cylindrical *ube w.^^ without flaring 
end of wind instruments: a sound board or box of string instruments; bars of xylophone, etc. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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F,G.i sho^s a » cross-sectiona. side view of a clariJflTbody according to the present 
Shows a CaO-SiO,-MgO three-component triaxial diagram of the n^achinable ceramic for use in 
the present invention. 

nPf^r^lPTHON OF ]2jE PBEFER^^^ EMBODIMENTS 
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The .achina.,e ceramic artic.es used In X^r::^^:^^. 
continuous micropores, so that the ceram.cs ^f" absorption capacity (the 
hardened. The amount of t*'^ * VbJ! w^^^^ artcTe is soaked in water for about 

more than 5 microns, and typically about 5 to O-"" "11^'°": .„ subjected to machine process- 

The term "machinable ceramic" ^^^^ s^ch as chipping, cracking or 

ing such as cutUng. boring, drilling and P""^'"^ by means of a 
breaking. The -3c«^'n-^'«!v m'o;ing spe^d of 0^^^^^^^ a bit-notch depth of 2 - 4 

lathe with a tungsten carbide (WC) bit [a r^^^^"' " . n*>riDheral cuttino speed of not lower 

mm]. The machinable ceramics used in the present '"7^°" j^!,^^^^^^^^^ meters/minute 
than 30 m/min.. preferably not lower than 50 used in the working 

:rpr grterh-d^ m^^^^^^^^^^^^^^^ " .0 meters^mmute without cut«ng 

''-'Z machinable ceramics used in the .^^^^^^^^^ 

comprising, for example. 20 to 50 parts of CaO. 45 *° J° .^^^"^^ ^ maximum temperature of 
weigW basis by molding the material -"V^'^rthrMOO-r^eferCno^^ "OO'C . more 

not lower than 1000*0 and generally not h,ghe '^^^'''f^^L^^f'^'^J^^ n^gterial can comprise the 
preferablly not lower than 1150 C. and tVP.cally 1200 to 13^ ^ . J^;^ ^^^^^...rt^, i„ ^n amount 
above-mentioned CaO/SiO^/MgO components, ''^f °" J^'^^^^^ ^ss than 80%: and the raw 

^^riranrnrnorr 1^^^^^^^^^^^ 

rSrof^th. Sintering m^^^^^^^^^ .aving a 

following table. 
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(% by weight) 


Point 


CaO 


SiOa 


MgO 


1 


25.7 


55.5 


18-8 
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35.4 


51.6 


13.0 
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36.5 


51.3 


12.2 
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47.4 


51 .6 


1.0 
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53.1 
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♦t,«* «n« nooHie-iike or Dlatelet-like crystals are not destroyed, adjusted 
milled and blended in such a degree "^^^^^ article such as blocks, plates or bars 

with respect to water content, shaped .n a mold to gwe a moWed ^^^^ ^^^^ 

having outer configurations larger than '""^.^^"ll^^^^ component systems are very good 

The above-mentioned f tf/^^'TrniS 'he raw material is aggregated 

in cut-machinability. Namely, ^^^^'^^^^^'^'^i^^^^^ ofSateSs and has an excellent cut- machinability. 
crystals Of triclinic system w^^^^^^ ,3 ^ut of the 

However, upon firing the /SCaO 5tU2 a: or " 9 ' ^ ^ . to the i8-wollastonite tr> 

,CaO- SiOa. which results in impar.ng ^J^^-^^^'^f^^^^^^^^^ Thus, the resulting mixture 

order to raise the transition ^^'"P^'^^"^^ ^^^^^^^^^^ and high mechanicei 

can be fired at the high temperature to °btam good mach.nab.hty ^^^^ ^^^^^ ^^^^ 

strength. Incidentally, if the amount of MgO .s too much. ^ composition within a 

and is decreased in cut-mach,nab rty the^^^^^^^^ -njered e ^ ^^^^^ ^^^^^^^ 

;rot%ri;"r^^^^^^ of CaO. S.O. component systems sintered at a 

'°-;r= ceramic article -^^^^^^^^^^^ 

r fresi: bV:=gr rclerar^d^^^^^^^^^^ With pressurization of the liquid resin). The 

isDossible to give good fashionabiiity to the musical instruments. 
The present invention is further explained below by way of working examples. 



Example 1: 
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At first 100 parts by weight of xonotllte and 10 parts by weight of talc (CaO: 44% 
u ^ht MnO 3% bv wetaht) were dry-blended in an Eirich mixer for 5 m.nutes. and then 16 ^ (outer 
by weight. MgO. 3/o by we.gmj were uiy resultino mixture was allowed to stand under a 

percentage) by weight of water was ^^J^^'.^^f ^J^^,^^^^^^ water content thereof has been 

r'^' The'rarr:itir^^^^^ p^^^ -"^-^ ^ t:' 

homogenized. The raw J^^^^ ^ then fired. The firing was carried out in an electric 

The molded articles were dried at 80 C for 24 ''0"^^"° • \ ,q ^q - c/mln.. firing the 
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that the water absorpJioa!5erty.and "^^^^^im. and machined alpng 

:^e=m-aterialiThus'obtained were lathed ^^'^''°[^^.''''J^'^_^^ 

invention produced satisfactory tones. 



70 Example 2: 
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oc in Fvamole 1 The flute of the present invention was evaluated 
Example 3: 

Y. Sato, a solo violinist in Japan. 
Example 4: 



tones. 



Example 5 (Comparative): 

36 substantially produce sounds. 
Example 6 [Comparative): 

rim^^son p^aLo poor soun* and no. usabl. » «. .n=»um»«. 

45 Example 7 (Comparative): 

H was t.poss,.e to produce z^^:^ "'^^ 

having no continuous pores, because the « "'^'"^^^'°'^jro;^^^^^^ ^^h respect to the instruments of the 
The features of the properties, product^n machinable ceramic-resin 

present invention are summarized below^The '"^^^^"^ JJ*^^^^^^ with resins. Due to 

^mposites. in which sintered ceramics •^f '"9 wrth excellent high 

the properties of the sintered machinable ceramics. J^^^ kl ^^ J'^^^^^ etc. The composites are 
tempera^re resistance, mechanical no^Son properties. Sue to the 

also provided with good non-water absorption. non-a.r P^/^f '^^^^^^^ good surface precision, and 

impregnated resins. Moreover, the composites ^^^^^^^^^^^^^^^ comprising 

can also have various colors by colonng ''f "^^^^^^^^ with dynamic tones due to 

•rrr r«or.: rrreTdtr^ns ro^^r e... -n... ^d .o^ ,^ 
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Without noise sounds in both pitch ranges and dynamic ranges because of uniform constructions and non- 
vibration properties of the ceramic-resin composites. 



5 Claims 



. A ™..«irai instrument a major portion of which instrument body comprises a machinable ceramic- 

,0 -PJ^;^^^^-.,,,,,^,,, 3,,ording to Claim 1. in which the machinable ceramic to be Impregnated 

with a resin material has a water absorjion capacity of 3 to 4^ machine-processed composite 

^- 

" '"'^VThe musical instrument according to Claim 1 or 2. in which the instrument is a wind instrument, a 

"^1 'Te^^mZ^ersccor6ing to Claim 1 or 2. in which the instrument is a woodwind instrument, 
^e. ^e mrJ. ;rint according to Cairn 1 or ^ in which the ir^strument , 

sint^eJ^at tr^iilT tZ ^^^^^^^^^^^^^^^ ' C a- co^s .V .eight .0-SO parts of CaO. 

^. - r^eTan^^^Tror^^^^^^^ 

not less than 60 % of the CaO/SIOz/MgO mineral components, not more than f ° ''° 
wood and/or metal materials have been used for the instrument body. 
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Si02 



